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FIRST BIRTHDAY 





INDUSTRIAL QUALITY CONTROL is one year of 
age. It seems appropriate to celebrate the 
anniversary by reviewing accomplishments and 
restating the purpose of the magazine. 

The original plan contemplated a bimonthly 
publication of 12 pages devoted mainly to the 
interests of members of the Society of Quality 
Control Engineers at Buffalo. Before the first 
tesue appeared, general interest indicated 
that the venture would not remain local in 
scope. Subscriptions poured in from all over 
the United States. This waswholly unexpected, 
and at no time since last July has a very 
limited staff been able to keep abreast of 
its job. 

In the meantime the size of the magazine 
has been increased to 20 pages and further 
increase is planned. Reports of progress in 
the installation of quality control systems 
have come from many subscribers, and articles 
are ready for presentation asfast as they can 
be edited and space found for them in the 
magazine. One of the most pressing needs is 
an expansion of the staff sothat the business 
management function can be separated from the 
editorial function and a permanent editorial 
staff can be established. Steps are being 
taken to put these changes into practice. 
Of course, future progress depends upon your 
continued support. It is a pleasure to report 
that the finances of the magazine are sound. 
This is a little better than we had a right 
to expect at the end of our first year of 
operation. However, funds for expansion will 
depend entirely upon the rate at which new 
and renewal subscriptions are received. 


REVIEW OF POLICY 


In the first issue thepolicy of INDUSTRIAL 
QUALITY CONTROL was firmly stated to be the 
servicing of the needs of auality control 
operators who are resnonsible for the day to 
day decisions oncontrol problems m industrial 
plants. The number of such operators has ex 
panded during thepast year beyond the wildest 
dreams of even the most enthusiastic supporters 
of the syster. Practically all of these 
operators haveaccepted heavy responsibilities 
from their own managerents. They are able 
men and women with initiative, and they must 
be given all possible support to assure their 
own success and collaterally to hasten the 
general acceptance of the quality control 








point of view as a management tooi. The 
management of INDUSTRIAL QUALITY CONTROL is 
wholly devoted to making some smail contri- 
bution toward that goal through the publi- 
cation of articles, news, and general in- 
formation that can be used by control system 
operators. 

The operator who is master of all of his 
background and who is “shop wise" has little 
need of assistance. He is the one who must 
contribute from his experience to help those 
less well equipped. But these statements are 
little more than bromides. Let us get to the 


root of the matter. As an illustration con- 
sider text books. They can be put into two 
groups: those written for teachers and those 


written for students. The former serve admir- 
ably to demonstrate the erudition of the 
authors, the latter have value in educating 
youth. They may be considerably less than 
perfect logically; they may not be ency- 
clopaedic; their style may be homely. But 
they can be understood by students who are 
engaged in the learning process. 

This distinction is directly transferable 
to the field of auality control in which pub- 
lished materiel must be devoted to serving 
the students of quality control who are en- 
rolled in the school of experience in indus- 
trial plants. They must have a magazine which 
they can read and understand, a magazine con- 
taining articles dealing with problems similar 
to their own. If the established lesders in 
the quality control field want to write for 
the “teacher", then the students mustdo their 
own writing. 

Many members of Engineering and Statistical 
Societies say that they cannot read the arti- 
cles published in the journals. It is useless 
verbiage to accuse these readers of incompet« 
ence. The fact is that the authors are writing 


for the "teacher". Quality Control cannot 
afford this luxury today: May it never reach 
a point at which it can. It is not to be 


expected that every article in a magazine 
will be of interest to every member. It is 
to be expected that a great part of such a 
magazine will not only interest most of the 
members, but will be so valuable to them in 
their work that they will consider it as in- 
dispensable to theiv welfare. 


NATIONAL ORGANIZATION 





We have held steadfastlyto the beiief that 
a national quality control society should be 
established to provide service to operators 
on a broader basis. The subscription list of 
INDUSTRIAL QUALITY CONTROL is an efficient 
guarantee of the success of such a venture. 
However, those who accept responsibility for 
the formation of a national society must be 
fully aware of their national obligation. 
Few would dispute the often expressed belief 
that there are too many societies and associ- 
ations. The only reason for a new society is 
to .ervice %perators in the new field of in 
dust. al auality control. The whole emphasis 
and ourpos+ must be industrial application. 
There is no need for a society which purports 
to empnesize statistics, engineering, Ornmat- 
hematics. These subjects are all basic in 
ouality control, but media of expression in 
each are available. The new society should 
not be in competition with them. 

(Continued on Page 19) 
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APPLICATIONS OF QUALITY CONTROL AT BAUSCH AND LOMB OPTICAL COMPANY 
Wellsam Bidlack - Edward Rk. Close - Joseph C. Warren 


Quality Control Supervisors, Instrument Division 
Bausch and Lomb Optical Company 


INTRODUCTION 


This paper does not purport to be a com- machining is done with the body clamped in a 
plete outline of ell Quality Control activi- box-like fixture. It remains in the same 
ties at Bausch and Lomb. Being a large com- fixture until it has been processed by each 
pany, the manufacturing activities are con- of the 13 machines in the line. After all 
ducted in several! divisions. These are merely of the operations are completed onthese 13 
some results obtained from the application machines, the body can be defective on 28 
of Quality Control inthe Instrument Division, different characteristics. 


which is made up of Parts, Optics, and Assembly 
sub-divisions. This division is headed by a 
General Superintendent to whom the Chief In- 
spector is responsible. Quality Control and 
routine inspection are both’ under his juris- 
diction. 

The statistical techniques of Quality Con- 
trol have been in use at Bausch and Lomb since 
July, 1943. At first they were tried experi- 
mentally. The results were so successful that 
the work has continued on an ever increasing 
scale and the future seems unlimited. The 
results have been improved quality, reduction 
in manufacturing costs, and a more efficient 


inspection. 


QUALITY CONTROL OF BINOCULAR BODIES 


The advent of a radical change inbinocular 





design afforded anopportunity to apply Quality Eiquat | 
Control principles to «2 complete instrument 
for the first time. The new binocular had to At first it seemed impossible to find 
be water tight to the extent that it could be assignable causes. The same combination of 
completely submerged for several minutes with- errors seldom occurred on successive bodies, 
out leaking. Nearly all mechanical parts were and no one characteristic seemed tobe entire- 
to be made of die castings, and the demand ly at fault. It became a process of elimin- 
called for higher production than had ever ation. 
previously been attempted. A complete re- In order to study the distribution of the 
tooling was necessary to machine the mechan- various dimensions it was decided that, first 
ical parts, and the change had to be made of all, an adequate control must be maintained 
without impairing the flow of binoculars to on the distance between the locating pads of 
the government. Obviously the mechanical the fixtures themselves. A distribution was 
parts and optics had tobe made with the high- made of fixture measurements which indicated 
est possible degree of interchangeability, a spreed of + 003" and about one-third of 
The Quality Control Department played a major the fixtures were removed from the line for 
role in providing data to prove mechanical adjustment. Following this, a control was 
processes and to establish engineering spec- set up to check the dimensions on each fix- 
ifications. ture before reloading. Those that had become 
Figure I gives an idea cf the many char- worn or damaged were returned to the tool 
acteristics involved inthe finished binocular room for repair. The new distribution for 
body. It is good engineering practice to fixture measurements had a range of 4 .001°. 
change locations as little as possible between Following the establishment of this contro, 
machining operations, and for this reason all each one of the dimensions was studied in 
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sequence. Here again no one dimension or 
machine was entirely. at fault; each one con- 
tributed its share to the high percentage 
defective in the overall picture. There was 
evidence of improvement, however, and the 
controlled fixtures helped appreciably to 
stabilize the process. 

Three of the 28 characteristics of the 
binocular are labeled in Figure I. The 
treatment of these three will be described in 
some detail in order to illustrate the con- 
trol procedure employed. 

The drewing calls for dimension "A" to be 
machined to .978" +- 002". The initial control 
chart analysis before adjustment of the fix- 
tures showed thet the average was more than 
one-thousandth too low at .9769" and that the 
internal variability was so great that 25 per 
cent rejections were occurring at the low 
tolerance; at the same time seven per cent of 
the bodies were being rejected at the plus 
tolerance. An analysis of the situation is 
shown in Table I. After the fixtures had 
been corrected and their variability reduced, 
the measurements on dimension "A* showed 
marked improvement. The average was .9786”" 
and the variability had been reduced mater- 
ially, but not sufficiently, because 16 per 
cent of the product was above the plus tol- 
erance and nearly one per cent below the minus 


tolerance. 









































TABLE |: SUCCESSIVE STEPS IN ELIMINATION OF REJECTIONS ON 
BINOCULAR BODY DIMENSION A (Figure |) 
' Drawing Dimension .978" # .002" 
—————— 
Required Actual Process 
TYPE OF wading Original | After after Toot 
Satisfactory “T'9'" oF tee 
INFORMATION Process Status Correcting) and Ma- 
Fixture chine 
Ce 4 = Overhau! | 
Average -9780" -9769" - 97866" + 9780" 
+—— ——s 
Standard Deviation + 00067" -00137" -00090° -00107" 
(individual pieces) 
a — —————— a PP 
Average Range - 00156" " +0032" -0021" -00238" 
(sub-groups of five) J 
Oversize (per cent) 2135 ve) 10.0 3.0 
+ 
Undersize (per cent) «135 25.0 «8 3.0 




















The analysis indicated clearly that the 
next step was corrective action to accomplish 
further reduction of the variability of the 
process and continued control to hold the 
average closer to the .978" dimension of the 
drawing. The Tool Division made three improve— 
ments: (1) installation of cutters with longer 
life, (2) provision of a sufficient stock of 


replacement cutters sothat dull cutters could 
be replaced quickly when the chart registered 
a shift in the average, (3) partial overhaul 
of the machines and equipment. This corrective 
action has removed most of the causes of* re+ 
jection although the variability continues to 
be somewhat excessive. The average is now at 
the correct level and cooperative action with. 
operators and tool setters should eliminate 
the residual six per cent of pieces which are 
now falling outside the tolerances. A large 
part of these rejects are so close to the 
acceptance limits that very inexpensive rework 
will make them usable. 

Dimension "B” (Figure I) was originally set 
up at .750° + .002"7,—.000% Preliminary 
analysis showed that the process could not 
produce good parts according to this specifi- 
cation. Even after correcting the fixtures 
there appearedto be little prospect of achieving 
a satisfactory process. Accordingly Engineer - 
ing, after reviewing the data, approved a 
change in tolerances to + .004", = 000. The 
subsequent change in tooling and overhaul of 
the machines produced the result shown in 
Table II. 

The combination of an average level which 
is .0006" too low and variability which is 
slightly too great leads to about five per 
cent rejection at the lowtolerance. An up- 


ward adjustment of the average level will 



































TABLE tI: COMPARISON OF SATISFACTORY PROCESS WITH PRESENT 
STATUS OF ACTUAL PROCESS FOR DIMENSIONS B AND C 
(Figure |) aim 
; lent + Dimen- _o, #001" 
Dimension 8.750 -.00%sion ¢ 2349" -, 000" 
TYPE OF Requ | red Actual Required] Actual 
INFORMATION for a | Process at for a |Process at 
Satisfactory Present patisfactory Presert 
Process _ Process 
Average -7520° 7510" 2.3495" 2.3494 
A So SEE the. “s 
Standard Deviation 00067 . - 00088" -000167"| .00020 
(individual pleces) 
average Range ~*«| -00156" | .00198" | -00039" | .o0ow7 
(sub-groups of five) 
aa os neiteelltene. oul 
Oversize (per cent} 136 0.0 «135 0.0 
bp -_- - —_—_-- _ --- — — =) TTS ce ce ~ 
Undersize (per cent) «136 5.0 - 135 2.0 

















reduce the reject loss on this operation 
pra: ically to zero, 

The fisal boring of the objective end 
(Dimension C, Fig. 1) constantly gave evidence 
of a variation which pointed to a physical 
condition that was beyond control. 

Out-of-roundnmess was one of the biggest 


evils to overcome but by measuring the bore 
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while the body was still in the fixture it 
was round within a few ten thousandths. When 
removed it would sometimes vary as much as 
.002". The relationship of the largestdiameter 
and the smallest diameter tothe three clamping 
points was very similar. Better control of the 
clamping mechanism in the fixture, plus im- 
proved cutters, resulted in decreasing the 
deviation by almost one-half. This, however, 
would not bring all of the points within the 
original + .0003", — .0000*" tolerance and 
after investigation, the Engineering Depart- 
ment agreed that the tolerance could be in- 
creased to + .001"%, —.000 without impairing 
the function of the instrument. The present 
status of Dimension "C” with the increased 
tolerance can be seen in Table II. The vari- 
ability is slightly large and the average is 
one ten-thousandth inch low, but this dimen- 
sion will give comparatively little trouble 
in spite of the close tolerance as long as 
present levels are maintained. 

The discussion of these three dimensions 
is intended to be illustrative of the control 
procedure and corrective action applied to 
all of the 28 characteristics of the binocular 
body. The work is not complete, but in most 
cases has been reduced tothe relatively simple 
task of adjusting the average, as exemplified 
by dimension "B". Several of the dimensions 
exhibit excess variability, but in no case is 
the excess sufficient to be expensive. Improve- 
ment seems to result from working with the 
operators rather thanfrom attempting to intro- 
duce further process changes. 

The amount of inspection hours in relation 
to production hours hasbeen reduced somewhat, 
but the chief gain has been in the quality of 
the bodies coming from the line. The overall 
fraction defective before control was inaugur- 
ated ran near 30 per cent. After a year of 
control the fraction defective was reduced to 
less thanthree per cent by the end of November, 
1944. Further improvements in subsequent 
months, mainly better centering of production 
on the drawing dimensions, have reduced the 
defective level consistently below two per 
cent. This record includes all scrap due to 
tool adjustment, poor workmanship, and al! 
bodies which must be reworked. It does not 
include defectives due to porosity in the die 
castings. 

When production first started, two lines, 


one for right bodies, the other for left 


bodies, were operating on two shifts. Shortly 
thereafter a group imcentive system was in- 
stalled which produced a sharp increase in 
the production rate and schedules were easily 
maintained on a single shift for each line. 
With additional operating efficiency it became 
possible to operate the right and left lines 
on alternate weeks. While these lines are 
operating at only 25 per cent of their two 
shift capacity, schedules arebeing fulfilled. 
This increase in production rate has not 
resulted in any increase in per cent defecte- 
ive. In fact the quality has been improved 
through the device of basing the incentive 
payment on good work only. 

The Quality Control group is an integral 
part of this binocular body production which, 
at present, is turning out as many binoculars 


in one month asformerly were made inone year. 


QGUALITY CONTROL OF MISCELLANEOUS PARTS. 

To prevent the assembled binocular from 
leaking, the overall length of the Objective 
Mount (Fig. II) must betheld to.978" 4 -002". 
This corresponds tothe same dimension (Dimen- 
sion A, Fig. I) on the body inwhich it is 
assembled. 
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FIGURE |} 


This part wes originally manufactured by 
facing off one end and the outside shoulder 
on the first operation, then facing to length 
on a second operation, locating from the 
shoulder. Operating under this procedure the 
defectives were averaging 19.6 per cent. 
Scrap was running in the neighborhood of $200 
per month for this operation alone. An X and 
R chart showed a number of points out of con- 
trol for which no assignable causes could be 
found. 

The operating foreman altered the chuck to 
locate on the face of the part instead of the 
shoulder for the second operation. This 
resulted in a change in the average per cent 
defective from 19.6 per cent to10.2 per cent. 


This, however, remained a highlyunsatisfactory 
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condition. The job was retooled completely 


so that both ends of the part were faced off 
in the same chucking. Immediately the per 
cent defective fell to less than three per 


cent and scrap dropped to an insignificant 


figure. 


FREQUENCY DISTRIBUTION AWALYSIS 


The following is an example of the use of 


frequency distribution analysis to solve an 


assembly problem. The percentage of bino- 


culaers which could not be adjusted tocollimate 


suddenly increased from a negligible figure 


to about 30 per cent. This condition threat- 


ened to upset the whole assembly schedule as 


facilities were not available to repair a 


continued high percentage of "no-adjusts" 
An investigation revealed that theincrease 

in "no-adjusts" exactly coincided with a 

tolerance and control on the centering 


Further 


closer 


of objective lenses. inquiry into 


the method of repairing "no-adjusts* disclosed 
that in they could be 
simply changing the position of the objective 


thet with the 


the past repaired by 


lens in the mount, but improved 


this was nolonger possible. 


lenses 


quality of 


on iV: 


Distributions with | Original: Pracess | | | | [ | | 1 
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OBJECTIVE MOUNT ASSEMBLY 


| £ecentricity 022" RERSERREA es 


Distributions with Revised Process 


Actually there was noincrease in the percent- 


age of "no-adjusts" The metiiod of repairing 
them easily was lost when the objective lenses 
were controlled for centricity. Something was 
wrong however, and thefinger of guilt pointed 
at the Objective Mount and Adjusting Ring 


assembly (Figure III). 





FIGURE III 


As the 
eccentric and 


figure shows, these parts are 
the assembled binocular is 
adjusted by changing the relative position of 


these two eccentrics, thereby moving the opti- 
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cal center of the objective tens into align- 


Large samples of these parts were 
the amount of eccentricity, 
-023" 4.002". The 


into 


ment. 
measured for 
which should have been 
this 
frequency distribution histograms as shown in 


results of inspection were made 
Figure IV. 

The spread and nature of the distribution 
on the Objective Mount bore norelationship to 
the specification for this characteristic. A 
situation appeared which was beyond any realm 
of control. Investigation showed that the 
turning of the eccentric in the lastoperation 
was beingperformed bylocating onan unfinished 
die-cast diameter. Taking into account all of 
the abstruse variables which may occur in die 
castings, thenature of the distribution became 
understandable. 

The distribution onthe Objective Adjusting 
Ring was interesting in that it wasbi-modal, 
and suggested that the parts were coming from 
two machines or processes. Investigation 
showed that in the interest of increased pro- 
duction an additional mandrel was drawn from 
the tool crib which was only .020" eccentric. 
Parts that 


mixed with parts turned from the correct man- 


turned from mandrelwere being 


drel, giving a bi-modal distribution, and at 
least half of the parts were outside of the 
specifications. 

When 


corrected and the 


these two errors in process were 


parts from the revised 


processes reached the assembly department, 
"no-adjusts" dropped to less than four per 
remaining "no — 


cent. An analysis ofthe 


adjusts" indicated that theywere largely an 
assembly problem. 

Simple frequency distribution histograms 
of this sort have proved of inestimable value 
in finding thesource of trouble and inapprais- 
ing process performance. They can be compiled 
by any good inspector with a minimum of in- 
struction. They present a clear, easily under- 
stood picture of quality toproduction personnel 
who have had noQuality Control training. When 
it is required, they provide allof the statis- 
tical data necessary for process analysis. Their 
yalue has been proved at Bausch and Lomb to the 
extent thet production personnel andengineers 
frequently request this sort of factual data 
on particular parts in which they are in- 


terested. 


QUALITY CONTROL IN PRECISION OPTICS 
The milling of the porro prism presented 


what seemed to be the logical starting point 


because it is a continuous-run operation for 
seventeen hours per day. The estimated loss 
on this operation was 16 per cent, but our 
amounting 


actual loss often ran much greater, 


to a four place figure each week, 


in money 
The machine consists of six units which mill 
eight sides of the prism, as well as a radius 
on each end of the base, and a groove in the 


center of the base (Fig. V). 
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GROOVE CENTERED WITHIN 0,1 mm, 


#4 FORRO PRISM 
FIGURE V 


There are several dimensions which must be 
controlled. One is the 90° angle between the 
third and fourth sides. This is 


using an optical goniometer. The specification 


gaged by 


tolerance is plus or minus two minutes. 

The left portion of Figure VI shows the 
1944. The 
angle was consistently on the minus side with 
-.79' 
ages fell outside of the control 


status of this operation in July, 
an average of and over half of the aver- 
limits. In 
fact, two of the averages were outside of the 
tolerances. This chart is sufficient evidence 


of the extra costinvolved incorrecting faulty 


prisms. The range points were with one 
exception in control. The trouble resided in 
the variability ofthe averages and not in the 
internal variability of the individual sub- 
groups. 

After a long period of education, corrective 


action became effective and a satisfactory 
status was achieved as shown at the right of 
Figure VI. The average is now only one-tenth 
of a minute above the required 90°, the aver- 
in contro! two and the 


ages are all except 


range points are all in control. Furthermore 


the variability of the process is now satis. 


O0 = 2.6% where- 


factory since 0 »s .434' and 
as the distance between the tolerances is 4 
Another critical dimension is pyramidal 


error. Pyranidal error is the leck of para- 
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[lelism between thebase and a real or imagin- machine must beshut down until itis adjusted. 
| 
ary line of intersection of the cathetal faces This sampling plan was based on Simon's | 
' 
of the prism. This is gaged by the use of a Grand Lot Scheme, and has proved to be an 
pyremide oniometer. The specification tol- accurate indicator of quality. The chart 
erance is imm. The fourth dimension is the rarely indicates an assignable cause when one 
height of the prism from the base to the does not exist. The maintenance of this type 
imaginary intersection of the cathetal faces. of chart at the machine is less work for the 
The tolerance on this is plus or minus 0.1mm. inspector than computing and plotting points 
The last dimension that falls under this con- for X and R. The actual readings are cunched 
trol is the radius. This is cut by one oper-~ on a card each time a sample is taken. This 
ation with greatest variation occurring in card carries the X and R control limits for 
the location of the radius in relation to the individual readings. These are marked in red, 
sides. The tolerance is .00175.inches. The and when pieces fall outside, the floor in- 
length and width are checked with go-not-go spector immediately takes action. [This 
snap gages each time a prism is checked for card is our adaptation ofone used by Colonial i 
any other dimension. Radio Corporation of Buffalo, N.Y. (Fig. VII}. 
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30° ANGLE 
#4 PORRO PRISM 
FIGURE VI 
Previously five prisms had been checked These cards are delivered tothe Inspection 
every two hours for 90° angle and pyramidal Office at the end of each shift. A clerk 
error. In June, 1944 several hundred con- computes the X and R and plots the points on 
secutive pieces were checked fromeach machine the charts. A separate chart is kept for each - 
for each dimension. These data were plotted dimension with the individual machines being 
on X and R charts. It was apparent from these designated by different colors. The average 
- 
charts that sowe dimensions moved slowly out and range of each sample of five is plotted 
of control, while others varied syddenly. on the charts giving the time at which it was 
After closely checking the charts, the follow - taken. 


ing sampling plan was adopted. 


MELLING MACHINES 


THE SAMPLE PLAN FOR PRISMS _ milling machines were designed to hold 

The first sample willconsist of fivepieces a two minrte tolerance on the ninety degree 
and thesecond sample of ten additional pieces. angle ofthe pyramid. Under the old inspection 
If more than one piece of the first sample plan, the machines were often out of adjust- 
falis out of control, the second sample must ment for hours before itwas discovered. These 
e taken immediately. If more than two pieces machines are serviced by a machinist from the 
t) second sample fall out of-control, the Tool Division under independent supervision. 

vy 
a) 
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After the sampling plan had been running for doing a good job. 

about amonth, themachinist objected strongly, When a specific sampling plan was estab- 
claiming an attempt was being made to hold a lished, it was found that the time charged 
closer tolerance then that for which the mac- to this inspection could be cut from eight 
hine was designed. The Charts and sampling hours to about three hours. 

plan were laid before the superintendent of Statistical! Quality Control has aided 1 
the machine shop. They sold themselves and bringing about a considerable saving in prism 


orders were 
required by the quality control weekly loss had been occurring fortwo or 


viced as 


sampling plan. 


Another cause of damage in this operation from them, were most useful in obtaining 
was chipping. Records of this defect were corrective action. 
kept by operators. In a short time this In addition, Quality Control s further 
damage was reduced from approximately 40 per- justified in view of the reduction of scrap 
cent to 10 per cent. This was definitely a from 16 per cent to approximately three per 
result of statistical quality control. The cent. A saving of several hundred dollars 
Ooferators and machine shop were made quality per week has been achieved as a result. The 
conscious by the charts and thesampling plan. initial efforts described in this paper 
The operators were soon asking how their qua- suggest the unlimited use of Quality Control 
lity was running. They became interested in in the Precision Optics Division. 
X CHART INSPECTION CONTROL CHART 
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The Chicago Society for Quality Control has Membership of the Society of Quality Control 
adopted a novel plan of replacing their reg: Engineers is increasing almost daily and al 
lar evening meetings during July and August though meetings have been discontinued for the 
with technical luncheon meetings. Reevgular reet summer months, the Executive Board has rerain- 
ings will resume in the fall. ed on the job. 
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issued to have the machines ser - 


milling cost at Bausch and 








Lomb. 


years. The charts, and information 
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USE OF CORRELATION IM QUALITY CONTROL 


Peter P. DiPaola 
Statistical Quality Control, Kenmore Plant 
CURTISS-WRIGHT CORPORATION, Airplane Division 





Research technicians in all industrial defects of the same kind vary in seriousness 
enterprises are continually searching for according to the degree of departure from the 
inexnensive methods of testing as replecements blue-print specification. However, lack of 
for more expensive techniaues. This is true trained personnel, time, the extra cost in- 
not onlywhen the inspection procedure requires volved, and the nature of the product may 
the material to be destroyed in order to make it unwise to attempt to set up ademerit 
determine its characteristics, but also when system. 
the inspection process is time consuming as The use of c-type control charts when the 
in 100% inspection of airplane sub-assemblies. number and types of defects are approximately 

The purnoose of this article is to show howa of the same degree of seriousness has been | 
relationshin among variables is used to con- found to be the best substitute for a demerit 
trol quality on the assembly line with better system to control the quality of complex i 
estimates of control limits than can be assemblies. Control charts are being used on 
obtained withthe standard Leme* chart analysis, the fuselage assembly Tinesof theC46 Commando 
and also attain all the economical advantages with excellent results. Corrective action to 
associated with sampling methods and the con- improve quality is directed by Production 


terol chart techniaue. Supervision on the results as graphically 


portrayed on these charts. 
OUALITY OF AIRPLANE ASSEMBLIES 





In the Kenmore Plant of the Airplane Divi- REASONS FOR DEVELOPMENT 
sion of the Curtiss-Wright Corporation, all The correlation technique in Quality Con- 
parts or assemblies that can not meet blue trol was developed because of the need for a 
mrint specifications are submitted to per- control method that would not require the 
sonnel of the Quality Department for dis- laborious 100% recording of the very minor 
nositioninge through the use of a Materials defects and also to obtain better c-chart 
review Procedure that renuires a written data to rate quality performance on the 
record to be made of each discrepancy. The various assembly lines. In order to illust-— 
fjefects on these assemblies are subdivided rate the use of the correlation techniaue, 


into major minor, and very minor items. a summary of its development as a basis for 


The maior defects are the serious defects a sampling plan will be presented. 


that occur on the primary structures of the In the manufacture of airplane fuselage 
plane and might cause it to fail in flight. frame sections thousands of rivets are used 
They hanpen very rarely and when they do, to join aluminum sheets and frames. 2° Much 
several man-hours are necessary to replace time was consumed by Inspection in recording 
the part. Minor defects are those that the very minor defect of a 1/8" rivet hole 
could not possibly cause an operating failure elongated to 5/32". The time required to | 


during the flight, but might require repairs install the oversize rivet is negligible, 


but the paper work involved was cumbersome. 


durine the Life of the unit. These minor 
defects usually need from .1 to 1 man-hour The number of these very minor defects was 
to rework. The third classification, the included with the other minor defects in the 
very minor defects, require very few if any unit on their quality control chart. This 
man=hours to repair and in no way affect the was a requirement of the Materials Review 
service life of the airplane. Procedure for the purpose of keeping the 
The quality of complex parts or assemblies 
Loahen § * very lerge end Db very small it is pre- 
is most accurately determined by the use of 
ferabie to use the Poisson sepprozigetion or "c* chart 
a “demerit system". A demerit system weighs in plece of @ frection defective chert. 
the detrimental effect of each defect on the a. 
Rivets om the C46 ere mostiy braszier heeds and fiat 
fa) he final roduct. efects of 
quality ft S P D heads. Flush rivets e-e not included in this descrip-~ 





different kinds are not equally serious and tion. 
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number of oversize rivet holes to a minimum, 
for numerous investigations had shown that 
An oversize rivet hole might be the starting 
point for a major defect. 

This quality control procedure could be 
simplified, the amount of time spent by In- 
spectors on clerical work reduced, better 
quality control standards obtained, and more 
efficient auality maintained, if a sampling 
method or "spot check" plan could be install- 
ed that would obtained the control objectives 
required by the Materials Review Procedure. 

RELATIONSHIP BETWEEN DEFECTS 

The standard "c" type quality controlcharts 
were prepared in orderto determine the limits 
of variation for the sampling scheme. These 
were not considered to be entirely satisfact— 
ory, for shop experience suggested that a re— 
lationshir might exist between the number of 
oversize rivet holes and the number of minor 
defects on a unit. Both of these defects vary 
according to the nature of the complicated 
assembly and the skill of the workmen. I f 


a relationship does exist, then running a "c 
type control chart on oversize rivets alone-- 
disregarding the other types of defects on 
the unit--is not the best control method to 
apply to this problem, for additional infor-— 
mation is already available that is not being 
used. Consequently, for every large sub- 
assembly, an analysis was set upto determine 
if a linear correlation existed betweenthe 
number of 5/32" rivets and the minor repairs 
TYPICAL ANALYSIS 

The following example isa typical analysis 
of a comolex unit that requires about 600man- 
hours to construct. In order to prevent dis- 
closure of confidential information the data 
have been multiplied by a constant. This in 
no way affects the method or the explanation 
of this control technique. 

The computation of the correlation co- 
efficient and the regression line equation is 
not difficult. Clerks are trained in a short 
time to master the simple algebraic manipula- 
tions that are necessary. If the pairs of 
observations were 100 or more, the method 
outlined here would become laborious. Under 
these circumstances the data are grouped in 
cells as explained in various elementary text- 
books on statistics. 

The source of each figure is evident from 
the symbols. Note the distinction between the 
various variabilities expressed as oy.V¥ . 


and Sy: 
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TABLE I: CALCULATION OF CORRELATION FACTOR AWD LIMITS 


OF VARIABILITY 


Number of units examined ; 40 





NO. OF NO. OF 
MINOR 5/32" 
REPAIRS RIVET HOLES 

x y x4 "a ny 
22 45 484 2025 90 
26 52 676 2704 1352 
21 + see 241 1029 
2e 6 784 3600 1680 
33 57 1089 3248 188! 
32 61 1024 3721 1952 
33 70, 1089 4900 2310 
26 54 625 216 1350 
34 52 1166 2704 1763 
35 67 1225 Y4ou Z45 
30 52 yoo 2704 1560 
37 70 1369 4@00 2500 
33 ) 1089 34el 1947 
13 40 169 1600 520 
12 32 144 1024 BN 
iT] 41 324 168! 738 
18 Pes) 324 2304 364 
24 % 576 240! 1176 
23 b6 529 25 1266 
36 63 1296 3969 2266 
17 38 289 ir) HE 
36 56 1296 3136 @i6 
2 65 84) 4226 1685 
17 43 289 1o49 73\ 
25 41 625 1681 1025 
27 64 728 3721 147 
WO 72 1600 5164 2380 
4 cy 196 1156 4/76 
4 69 1661 4761 229 
30 ie #) 900 3600 1600 
36 64 1296 4096 204 
3\ 70 v6l 4900 2170 
13 47 ioyv 2208 611 
20 53 400 2009 1060 
25 =f) 625 2500 1250 
31 62 961 3344 (922 
19 + 361 1936 636 
26 63 625 3969 1676 
33 64 1089 4Ou6 2412 
16 4d 256 1764 672 
26.45 be 36 762. 65 W66 .95 i51Q4 





DEFINITIONS OF SYMBOLS 

the coefficient of correlation. It is a 
relative measure of the degree of assoc i- 
ation found byfitting aline of regression. 
the line of regression. It is the best 
estimate of the relation ofthe values of 
one variable to the values of the other. 
the average value of the x variable. 
the average value of the y variable. 
the average ofthe products of the nairs. 
the average of the x variable times the 
average of the y variable. 


the standard deviation of the xvariable. 


- Pmeapnt TF HF FA I 
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the standard deviation ofthe y variable. 
the standard error of the estimate. It 
is the deviation of the observed values 
of y from the corresponding estimated y 


variable on the regression line. 


STANDARD DEVIATION OF 
POISSON DISTRIBUTION. 


Jy 
fz for the 


SAMPLING VARIABILITY, 


for the y varieble. 


x variable. 


5X? 
_— g:3 
ox \ W 


x = 762 55 —ze45? 





>_Y¥i | ee 
oy =| V7? =\/ 3066. 95-54-55 


L * tne 94 5 10.4—(2645)(54.35) 
"= “Ox oy (7.935) (10.654) 





Sy=9yVi-F? = 10.634 V1—8633" 


Bquation of Line of Regression 
= Oo oil 
(Y-¥ =r a (x-X) 
(Y¥—54.35)= 8633 (44$5*)(x —26.45) 
Y=1.197 X + 23.79 


Two Points Necessary to Locate Line of Regression 
X= 0 X =40 
y ™ 23.79 Y =70.03 


To Check Location of Line of Regression 


Line Must Pass Through Point, 
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REGRESSION LIWE CONTROL CHART 
After the regression line control chart 
has been set up from the data of the 40units, 
line, 


one completed unit from each assembly 


is picked at random every week and a 100% ine 


spection of every rivet installed is made. 
This inspection record is forwarded to Stat- 
istical Quality Control Section. The total 


this particular 


This 


number of minor defects on 


unit has already been recorded. latter 


figure enables us to determine the * 3 Sy 
limits from the chart. For example, if the 
unit has 30minor items and 50 oversize rivets 


are reported, a matter of seconds provides 


the information that this very minor defect 


is within control. It should be emphasized 


Number of 5/32" Rivets 








y+3v y 
75 
65} 
55 
45 
35 
25 Regression Line Control Chart for 
Estimate of Limite of Variability of 
5/32" Rivets from Number of 
| Minor Repairs 
| 
15} 





lo 20 30 40 
Number of Minor Repairs 
FIGURE I 











INDUSTRIAL QUALITY CONTROL 








that the unit itself must also be 


within +3 J x limits in regard to the minor 


sample 


items before it can become a representative 


sample. 
chart 


In using a regression line control 


of this type, the probability associated with 
the deviation from the predicted value (value 
on line of regression) can be calculated in 
terms of Sy in the same manner that 0 is used 
from the 


as a unit in measuring deviations 











mean in a normal distribution. 
Control Ohart for r less than .6 
Number of 
5/32" Rivets 
i, wee 2 — Upper Limit — 
3V 5 
y y 
ry 
-3Vy 
SS ee ee _yY __ Lower Limit 
Wumber of Minor Repairs 
FIGURE II 
It is important to note that a regression 


line can be computed from any set of values 


using the least squares method demonstrated 


in the aforementioned example. But the 


question of whether the association between 
the variables can be adequately represented 
aiso be determined. 


by a straight line must 


The test for linearity of the regression line 
is made by the analysis of variance technioue. 
This method compares the variability attri- 
but:d to the 


ability due 


regression line with the vari-e 


to chance.3:- However, for the 


purpose intended in this sampling plan, the 


line can be used to predict values 
least 18 


least .6. 


regression 


of y when the data of at units have 


produced a correlation of at 


VARIATION OF THE CORRELATION COEFFICIENT 
will 


an appreciation of the 


The correlation coefficient r vary 
from 0 to 4 1. For 


use of Sy as a method of controlling quality, 





3. See "Stetisticel Methods for Reseerch workers” by 
R. A Fisher, Oliver @& Boyd Ltd. 
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it is necessary to understand what happens to 


the relation of Sy and y as r varies from 0 
to li. 

When r = O, it isnot necessarily true that 
the variables are statistically independent, 
for ahigh correlation might exist (non-linear 
type). 


technique 


However, for the purpose of using this 


to determine the limits of vari-e 


ability when r = 0, a knowledge of the minor 
in predicting the 


The best esti- 


of no value 


(y)- 


items (x) is 


number of 5/32" rivets 


Control Chart for r= .8 


Number of 
5/32" Rivets 


\ 
\ 


\ 






\\ 
\ 


AAARAARAAAN 
\ 
\ 
a 





‘ 


Sh 
WY AY 





\\ 
\ 


NY 


\ 


t 


La . Unshaded Area Indicates the 
40% Improvement in the Eetimate 








Number of Minor Repairs 
FIGURE IIT 


mate of y for any vaiue of x when this con- 


dition exists is the mean of the y distri- 


bution and the usual “ce*" control chart is 


used. (Figure IT). 
As r increases from 06 to 1, the regression 
line R R rotates from the horizontal position 


of y = ¥ to the terminal position it would 


have if r al. Figure III which shows the 
position for r =. indicates the mature of 
the rotation. At the same time S, decreases 


y 


0. This is the relationship that 


control 


from Oy to 


provides a better method. It is 


important to reiterate that as fr increases 


from 0 to 1, the ratio of Sy to dy decreases 


and that this association supplies information 


that enables better estimates of y to be made 


from a knowledge of x. Values presented in 


Table II 


mate is the estimate of an 


show how much better than this esti- 
individual y value 
with a knowledge of correlation. For a 
- 866, an 


made in estimating whether the 


cor- 
relation coefficient of improvement 
of about 50% is 
number of §/32° 


rivets is inor out of control. 
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The regression line control chart and the 
samoling plan described herein have been 
applied with very satisfactory results on the 


17 major sub-assemblies of the Curtiss Come 


mando. Almost all of these subeassemblies 


have their own particular correlation co- 


efficient, for these sections vary in size as 


well as in difficulties of construction. Howe 


ever, in several sections where the value of 


r is below .6, this type of control is not 
used. Instead the standard 


substituted, 


"ce" chart is 
that an 


in the estimate 


is believed 
less than 20% 


for it 


improvement of 





TABLE ti * 


Improvement in Quality Control Technique 


by use of Regression Line Control Chart in 
Place of *c* Chart. 
r Percent luprovement 
+60 20 
+66 24 
«70 29 
«76 a4 
«80 40 
«85 47 
-90 66 
«82 6! 
04 66 
+96 72 
« 08 si 
1.00 100 


° Constructed from table of sines and cosines 


Sy ay i-r? and if r = cos @ then sine @ 
Sy 
2 l-r z Sy 
Dy 


Iwprovement factor is (1l- sine @). 











does not warrant this additional refinement. 


Periodically, a series of consecutively 
constructed units are analyzed 100% to de- 
termine whether the changing working con:- 
ditions have caused a significant change in 


the correlation coefficient. 


ADVANTAGES OBTAINED 

this sampling contro! 
100% 
defects has produced the following results: 


To date, plan used 


in place of recording of very minor 


1. A saving of hundreds of man-hours § in 


the clerical work performed by in- 


spectors. 
2. The assembly 


line moves faster because 
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inspectors can devote more of their time 
to inspection and less to paper work. 

3. Better quality rating standard, because 
every defect is now approximately of the 
same degree of seriousness. 

4. The elimination of these very minor de- 
fects from the Quality Control records 
and charts has brought to the fore the 
chronic defects that are due to mismating 

This 


corrective 


incorrect tooling, etc. 

alone has stimulated increased 
action to eliminate these chronics. 

In conclusion, it can be stated that this 

new inspection procedure has had the unlooked 


for effect of 


parts, 


increasing the ‘quality minded- 
ness" of the Production personnel 
making Production Supervision more conscious 
of the benefits to be derived from a program 


of Statistical Quality Control techniques. 


and of 


thet in the illustration 


WOTE: Readers will notice 


(Table I) there is _« difference between the val- 
ues of cy and V9. This difference 

solely in the paucity of dete in the 
retion, or it mey be caused by the presence in 


the dete of «@ saeegil smount of intraclass corre - 


may reside 


illust~ 


lation. There is no way of settling this ques<- 
tion but distribution of the y values leads the 
of Sy 


assumption 


true value 
Thet 


is employed in computing Table II. 


author to conclude thet the 
approaches the velue oft ¥ y- 





THE STATE UNIVERSITY OF IOWA 


Over 70 persons representing 15 states 
in Quality Control 
Methods held May 16-24 at the 
Fred J. Hilton, Jr. 


Assistant to President, Deere and Company, 


attended a second course 
by Statistical 
University of lowe. 
Chicago, Illinois was elected President, and 


Nancy Bruner, Statistician, Western Auto 
Supply Company, Missouri 
elected Secretary of the follow up meetings. 
The group selected Rober C. Miller of Elgin 
Nation Watch Company and T.B. Radloff of Marke 


All Company as officers for the Octdber meeting. 


Kansas City, was 





NORTHWESTERN UNIVERSITY 
QUALITY CONTROL GROUP 


group held their third 

July 12 with C.W. 
Electric Company, L.'N. Guetzlaff 
of <Austin-Western Company, D. Pickering of 
Parker Pen Company, and Lt. (ja) J.-L. Shafer 
The fourth meeting will be held 


Tre Northwestern 


continuation meeting June 


of Birtman 


as speakers. 
August 9. 
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BUFFALO MEETING 





On June 18 one hundred and fifty members 
and guests of the Society of Quality Control 
Engineers assembled at the Hotel Markeen for 
a dinner in honor of graduates of four Quality 
Control courses given by the University of 
Buffalo. 
at Colonial Radio, 


Three of these were in-plant courses 
Harrison Radiator, and 
Houdaille Engineering. The fourth, at the 
University, was attended by representatives of many 


plants. Certificates were awarded to 82 graduates. 


President Alfred Winterhalter presented 
first Miss Besse Day, Statistician of the 
The John Hopkins 
"Applications of 


Applied Physics Laboratory, 
University who spoke on 

in connection with her 
This 


Variance Analysis" 


work at the Laboratory. subject was 


ably handled by Miss Day, so that we were 


permitted to get the benefit of her broad 
statistical experience. 
The meeting was brought to a fitting 


climax by Andrew I. Peterson, 
Manager of RCA; 
ing on "Economies and Methods of Quality Con- 
trol.” Mr. the 


Buffalo Society because he was an instructor 


Quality Control 


Harrison, New Jersey, sfreak— 


Peterson is a godfather of 


course and has followed our 


then. 


in our original 


progress closely since He presented 


in his incomparable manner the practical 
aspects of quality control in industrial use. 
His experience and sound point of view are 


Preinsurance of a valuable presentation when- 
ever he visits us. 





A NEW SERVICE FOR 


IMDUSTRY 





Beginnine July 1 there was established an 
Industrial Section of the Institute of Stat- 
istics of the University of North Carolina, 
with Paul Peach as industrial consultant. 
The assistance of this section will be avail- 
able not merely to factories in North Caro— 
lina, but industry generally. 

The work ofthe Institute includesteaching, 
While heretofore 
in the fields 


to American 


research and consultation. 
its activity hes been chiefly 
agriculture, it is expected 
Peach's guidance its industrial 
Within the 


of biology and 
that under Mr. 
work will be 
limitations of the funds available, 
vices of the Institute will be given without 


rapidly expanded. 
the ser- 


involve the 
they 


charge; when such services would 
Institute 
will be offered on a cost basis provided per- 


that an 
intensive course will be 


given early in October; those desiring further 
to Mr. Peach 


in more than nominal expense, 


sonnel is available. It is expected 


in quality control! 


information should write in care 


of the Institute of Statistics, N.C. State 


College, Raleigh, N.C. Since federal support 
of these courses has been withdrawn, it will 
be necessary to charge a fee. 

The Institute of Statistics was organized 
1944, with Miss Gertrude M. Cox 
and with the sponsorship of the 
the General 


in September, 
as Director, 
University of North Carolina; 
Education Board has appropriated $87,000 to 
the University of North Carolina toward the 
support of the Institute during a five-year 


period, to supplement funds from federal, 


state and other agencies. Its usefulness to 


industry depends upon the extent to which 


its facilities. Subscribers 


with 


industry utilizes 
to INDUSTRIAL QUALITY CONTROL 


inspection, 


problems 
in quality control, experimental 


design, or any other aspect of industrial 


invited to ask for the Insti — 
the 


statistics,are 
help; if 
Institute’s work, 


tute’s the problem is within 


scene of the every effort 


will be made to give assistance. 





CORRECTION 





The May issue of INDUSTRIAL QUALITY CONTROL 
contained an article by Paul Peach entitled 
"A Comparison of Acceptance Inspection Plans". 
Two errors were made for which the editor 
accepts responsibility. (1) Mr. Peach has re- 
signed as a member ofthe staff of the Quality 
the Office of Production 


Control Program of 


Research and Development. His present busi- 


ness connection is Industrial Consultant, 


is 


Institute of Statistics, University of North 
(2) On page 13two paragraphs appear 
which areobviously duplicate statements of the 
Peach that 


the 


Carolina. 


same idea. Mr. intended the para- 


graph beginning at bottom of the first 


column and continuing atthe top of the second 
column should beused. The paragraph preceding 


this one should not have been printed. 
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SOCIETY NOTES 





ILLINOIS QUALITY CONTROL GROUP 
The third continuation meeting of the 
27 and 28 with 
Twenty- 


Illinois Group was held April 
Mr. Rex Johnson of Servel presiding. 
in attendance. Papers entitled 
"The Use of Correlation in Quality Control" 
by Harry B. Marsh, "Farmall Training Program 
for Shop Superintendents" by John E. Rahn, Jr., 


of Quality Control" by 


seven were 


"Some Applications 


Jay A. Sabo, “Use of Simon's Iq Charts® by 
John A. Henry, “Use of Statistical Methods 
in Steel Plant Control" by Leon H. Nelson, 


and "A Library for Quality Control*® by John 
A. Henry were given. At the fourth contin- 
uation meeting held May 25-26 papers by J.A. 
Henry "Problems 


W.L. Bulkley "Notes on Modified Control Limits" 


in Linear Correlation*® , 


and "Fraction Defective Charts for Frocess 


Control" were read. A permanent constitution 


was adopted and nominations for officers made. 


At the fifth and last continuation meeting 
the following officers of the permanent 
Society were elected 

President Vick Rouzmanoff 

Vice, President R.W. Hammes 


Secretaryv-Treasurer arl M. Noole 


Directors John A. Henry 
John E. Rahn 
Frank RR. Pettit 


INDIANA SOCIETY FOR 
STATISTICAL QUALITY CONTROL 


At a meeting held June 12 all present of fi- 


cers wre re-elected for the year ending 
June 30, 1946. They are: 
President Harry Marsh 


Vice President Arthur Bender 


Secretary -Treasurer Carl Schmid 
(liam (;t0o0ons 
Paners were presented by Pau! Pike, 


Rickard H., 


Treasurer Wi 
Joseph 
Cosgrove, Irvine Burr, Ede, and 
Fred H. Kletka. The 


held August 14. 


next meeting will be 


SOCIETY FOR STATISTICAL QUALITY CONTROL 


Chairman for the May 25 meeting held in 


Newark, New Jersey was Dr. Hugh M. Smallwood. 


The merting subject was "Quality Control in 
Rubber Manufacturing ®. 


Whitney Plake 


John H. Ingmanson of 
Comrany spoke on "Quality Con- 
Insulated 


Chem-— 


Methods in the Manufacture of 
BR.Vila of 


trol 


Wire." George the Naugatuck 








ical Division of U.S. Rubber Company had as 
his subject "Applicationof Statistical Methods 
to the Froduction of Synthetic Rubber*®. This 
meeting concluded the second fiscal year of 
the Society. 


DELAWARE QUALITY CONTROL SOCIETY 


Ralph J. Knoll of. the Scott Paper Company, 
Chester, Pennsylvania informallydiscussed the 
use of charts and other methods of analysis 
in quality control during the May 8 meeting 
of the Society. At a meeting held June 19, 
H.E. Director of Quality Control, 
Johnson and Johnson Company spoke on the 


McNeice, 
subject "A Quality Control Program in Oper- 
ation". Again on July 10 the Society met to 
hear Edward Schrock. Mr. 
"Fancy Facts and Figures* covered 


Schrock’s subject 
acceptance 
sampling of tank car commodities, ores, chem- 


icals, and piece parts. Information regarding 
this Society may be secured from V.M. Gelin, 
E.I. duPont Ge Be 


Bicking, Hercules Powder Company, both of Wil- 


De Nemours and Company or 


mington, Delaware. 


OHIO QUALITY CONTROL SOCIETY 


The Society held an afternoon meeting in 
Cleveland on the subject of "The Application 
of Control Charts to Screw Machines". Speakers 
Wright of Case School 6f Applied 


Science and W.D. Angst of Thompson Aircraft 


were D.K. 


Products Company. Again on June 20 the Society 
Chief 


Addressograph Multigraph Corporation speak on 


met to hear George Bade, Inspector of 
"Application of Control Charts to Large Depart~ 


ments" and "Control of Rework on Assembly". 


Russell Barnes of Aluminum Company of America 
addressed the group on 


trol Charts 


"Applications of Con= 


to Properties of Sand Cores". 


STATISTICAL QUALITY CONTROL GROUP 


A meeting of the Statistical Quality Con- 


Group which meets monthly at 


Philadelphia 


trol Temple 


University, Pennsy!'vania was 


hela May 18. The speaker was Charles A. 
Bick ze of the Hercules Powder Company who 
spok an tie subject of "The Application of 
Contre! Charts to Business Administration" 
and also discussed the use of control charts 
in the control of accidents. The speaker at 


the June 15 meeting was Edward Petzaof Scott 


, ~ « , 
Paper Company whose subject was Application 


all 
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of Quality Control of Tube Board Manufacture". 
The meetings of this group will be discontin- 
ued until September 21. 


SYRACUSE SOCIETY FOR 
INDUSTRIAL QUALITY CONTROL 
A dinner meeting was held June 27 by the 
Syracuse Society attended by graduates of a 
course in practical statistics. The course 
was sponsored by the Office of War Training 
Syracuse is 
the 


Persons in 


through Syracuse University. 
planning a big and active program for 
coming fall and winter seasons. 


the Syracuse Area interested in quality con- 


trol are invited to communicate with J.B. 
Halcomb Works, Crucible Steel Com- 


pany of America at Syracuse, New York. 


Schrader, 


ALABAMA 


follow up meeting 


BIRMINGHAM, 

Attendance at the first 

of the Auburn, 
held June 23 

Head of the quality control divi- 


Alabama auality control course 
in Birmingham was 20. Dr. Lee 
R. Herndon, 
the North American Rayon Company 


talk on the 


sion at 


presented a very interesting 


quality control work at his plant. Plans are 
being made for permanent organization of this 


group. 


SYLVANIA ELECTRIC PRODUCTS COMPANY, INC. 


Seven men of the Sylvania Organization 
attended and completed an eight day training 
offered by North- 
eastern the sponsorship of 
ESMWT. In addi- 


tion manyemployees of Sylvania’s Massachusetts 


course in quality control 
University under 
The course was completed May 3. 
plants attended three in-plant courses. Mr. 
A.J. Quality Control 


erly 


Heitner, Engineer form- 


Plant was trans~— 
New York Plant 


auality contro] 


located at the Emporiu7 


ferred to the Kew Gardens, 


where he will continue his 


work. The Emporium Plant is experimenting 
with a sampling plan employing modified 
limits. It is expected that this plan will 


reduce considerably the cost of inspection 
the quality protection 


entitled. 


without sacrificing 


to which the customer is 


ROCHESTER SOCIETY OF 
QUALITY CONTROL ENGINEERS 
Two hundred members and guests of the Roch— 
ester Society gathered in May to hear Ralph 
Electric Company speak 
a Quality 


Wareham made an 


Wareham of the General 
on "Phases in the Development of 
Control Application’. Mr. 


outstanding presentation. The June 19 meeting 
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was the concluding meeting of the year. Close 
to 200 people assembled to hear Sidney N. 


Lyttle,AC Spark Plug Division, General Motors 
"Inspection Responsibilit- 
Chief In- 


this 


speak on 
Lyttle, 
spector was well qualified to discuss 


Corp. 
ies". Mr. as Divisional 
subject. The Rochester Society in cooperation 
with the Industrial 


Institute of Technology is 


Management Council and 
the Rochester 
lectures on 


The 


presenting a series of five 


Sampling and Sampling Procedures. 


lectures are given at the Institute by 

Dr. Martin A. Brumbaugh. Enrollment is 68. 
SOCIETY OF QUALITY CONTROL 
ENGINEERS OF CALIFORNIA 

At a meeting held July 10 in Los Angeles, 


Preston C. Hammer reviewed J.M. Juran's book 


"Management of Inspection and Quality Con- 


trol". This was followed by two round table 


discussions, "Adapting Theory to Practical 


Problems" and ‘Statistical Inspection Srecifi- 


cations". The discussions were led by J.M. 
Howell and W.B. Rice, respectively. The Cali- 
fornia Society late this year plans to pub- 
lish an "Annual Review" to summarize the 


subjects presented at meetings held during 


the year. 


DETROIT SOCIETY OF 
QUALITY CONTROL ENGINEERS 


Over one hundred members and guests heard 


G.L. Smith of Bell Aircraft Corporation, 
Buffalo, New York at the fourth meeting of 
the 1945 series. Mr. Smith told of the 


application of statistical methods in receiv - 
ing, 


there wasa tremendous 


fabrication, and assembly. As a result, 


reduction in inspection 
personnel withthe attendant monetarydecreases 
the Detroit Society will! 


September 26, 


Future meetings of 
be held August 15, 
and December 12. 


November 7, 


CHICAGO SOCIETY FOR QUALITY CONTROL 


The May meeting was addressed by J.M. 
the Chicago Mail Order 
Kellogg of the Western 


Ballowe of 
and H.R. 
Company. Mr. 


Company 
Electric 
Ballowe spoke on "Quality Con-~ 
trol in Processes Involving the Human Element 
Exclusively". Mr. Kellogg's topic was "A 
Method of Rating Quality of Manufactured 
Products". Lt. J.L. Shafer Ordn- 
addressed 120 members and 
He had as his 


Inspection Featuring 


of Naval 
ance Procurement 
guests at the June meeting. 
subject "Acceptance 


Sequential Sampling’. 
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A REVIEW 





Menagement of Inspection and Quality Control 


JM. 


This book is designed to make generally 
available the author’s store of information 
on the operation of the inspection function 
in an industrial plent. It is "must® reading 
for everyone directly or remotely connected 
with the operation ofa quality control system. 
It should be read by senior and junior policy 
making plant executives. Much of the inform- 
ation contained in the book is known to more 
advanced quality department officials, but 
here for the first time is set down the com- 
plete story of the method cf operatingthe 
inspection function and its relation to the 
manufacturing and management functions. 

Inspection of material is usually con- 
sidered as an expense of operation. Hence, 
management is prone to reduce inspection ex- 
pense as an avenue to lower unit cost of 
production. The fallacy of this reasoning is 
nicely exposed by Mr. Juran by showing the 
extent to which low manufacturing costs are 
derendent upon good inspection of materials, 
processes, and products. The primary new 
element is the expansion of the inspection 
function to include process control and en- 
gineering coordination through statistical 
analysis of records. 

The plan of the book is well stated by 
the author. 

"This subject divides itself broadly into 
four categories: 

1. Those matters which relate to the per- 
formance of the Inspection Act, that repetitive 
comparison of units of product with specifi- 
cation This includes problems of quality 
specifications measurement, accuracy of in- 
Spectors, conformance, acceptance sampling, 
etc. 

2. Those matters which relate to the use 
of inspection data. 

3. Those matters which relate to the place 
of the inspection department in the plant or- 
ganization, the internal organization of the 
inspection department, and other problems cf 
organization. 

4. Those matters which relate to the 
philosophy of inspection and quality control, 


quality-mindedness, and top management. con- 


trols. 





Juran 


Shop government has three branches which 


can be identified with the branches of our 


governmental system. The legislative branch 
is specification. The executive branch is 
production. The judicial branch is inspect- 


ion. Just as poorly written laws are difficult 
to execute and give rise to excessive court 
action, so do careless specifications cause 
faulty production and difficult inspection, 
The case is clear: coordination of the acti- 
vities of the three branches is imperative for 
efficient operation. Management must promote 
this cooperation andthe way todo so is through 
the installation of a system of statistical 
quality control. Chapter I on the Quality 
Specifications and Chapter II onMeasurement 
present this point of view in detail. In- 
cluded are the problems of functional require- 
ments vs.manufacturing requirements, express- 
ion of numerical and nonnumerical tolerances, 
the inspector’s interpretation of the spec- 
ification, the setting and use of fixed gauges, 
visual inspection, and allocation of responsi- 
bility. 

Chapter III deals with Inspector Accuracy 
placing emphasis on errors in selection of 
equipment, errors in setting up equipment, 
and errors in reading and recording results. 
A formula is presented for measuring inspect- 
or accuracy. Chapter IV on Conformance makes 
the very important distinction between the 
fact finding function of the inspector and 
his judgment of whether the facts do cr do 
not conform to drawing requirements. This 
chapter will be particularly valuable to 
readers in plants that have installed the 
Materials Review System and to those who are 
"hamstrung" by the existence of a set of 
unwritten limits or deviations known only to 
the chief inspector. 

Chepters V and VI are devoted to Accept- 
ance Sampling and Control Sampling. The 
point of view of control procedure is stressed 
rather than the details of acceptance inspect- 
ion and control chart operation. The dis- 
cussion of assignable and constant causes of 
variability is particularly stimulating. The 
gist of the matter is that assignable causes 
are those producing sufficient displacement 
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on the chart to make themselves separately 
noticable. 

The relation of the inspection function to 
other plant fumctions is discussed in Chapter 
VII. Mr. Juren presents a rule for the ever 
present problem of lines of authority for in- 
spection and production, “the first common 
superviser of the operator and the inspector 
should be at the lowest level of authority 
that is staffed with executives who reflect 
the company's policy on the balance between 
cost o. quality and value of quality.’ 

Chapters VIII and IXcontain, respectively, 
discussions of the major tasks performed by 
line inspectors and certain optional tasks 
which may or may not be assigned to line in- 
spectors. Chapter X contains a proposal for 
the establishment ofa staff inspection funct- 
ion charged with the integration of quality 
control procedure with the affected plant 
functions. Chapter XI contains anextremely 
pertinent discussion of the all important 
question of establishing for inspectors a 
wage system which is consistent with that in 
force elsewhere in the plant. 


Chapter XII goes into the question of de- 
termination of the quality of work done by 
the inspection department. The major emphasis 
is on check inspection. Perhaps there will 
be more disagreement on the content of this 
chapter than any other. Mr. Juran is specific 
that management should establish a Check In- 
spection Department which operates indepen- 
dently of the Line Inspection Department. This 
immediately gives rise to questions of juris- 
diction, authority, efficiency, duplication 
and disagreement. The authors discusses these 
questions ably, but it is this reviewer's 
opinion that he does not establish the advan- 
tage of a separate CheckInspection Department. 


Chapters XIII and XIV are devoted to the 
broad problem of the relation of management 
to the introduction of statistical quality 
control. The first and primary requisite is 
quality mindedness throughout the plant, the 
second is sincere cooperation of top manage- 
ment, the third is ability, patience and tact 
on the part of the Inspection Engineer in 
charge of the Quality Control installation. 


Martin A. Brumbaugh 





NATIONAL ORGANIZATION 
(Continued from Page 2) 


Quality control operators are a varied 
group with diversified interests. The national! 
leaders must focus on the common denominator 
of those interests and branch out from that 
nucleus. There is a huge task to be accomp- 
lished, but the leadership is available to do 
the job. The keynote must be honest dealing 
and clear understanding of what operators 
want. This is not the place for the exhi - 
bition of political cleverness or chicanery. 
Quality control operators everywhere have a 
right to expect that the national leaders will 
serve their interests. Operators are busy 
people doing a big job, and are not likely to 
express their views. None-the-less they will 
not be fooled much nor for long by lip ser- 
vice to their interests. Only an honest 


Painstaking effort to serve them can attract 


their continued support. 

When the Buffalo Society voted to parti- 
cipate in the formation of the Organizing 
Committee proposed by the National Research 
Council it did so with the reservation of the 
right to withdraw, if the purpose of the 
Organizing Committee appeared to conflict with 
the Society's point of view. The Buffalo 
Society has exercised its option to withdraw 
and has so notified the Chairman of the 
Committge. The reasons for this action will 
be fairly clear from preceding paragraphs. 
We have unbounded faith in quality control 
operators. We have profound belief in our 
obligation to serve their interests. We 


feel that withdrawal is the only action 


consistent with that creed. 
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NOTES 


Vernon Grom has resigned from the Quality 
Department of Curtiss-wright to accept a po- 
sition in the Quality Division of Kimberly- 
Clarke. He the 


Niagara Falls 


is stationed at Company's 


plant. 





William A. Kerr has been advanced to Gen- 


eral Sales Manager of American Optical Company 


and transferred from the Buffalo plant to the 


central office at Southbridge, Massachusetts. 





During June and July Martin A. Brumbaugh 


conducted two lecture series in Rochester. 


One at the Rochester Institute of Technology 
inspection techni- 


Lomb Optical 


was devoted to receiving 


ques, the other at Bausch and 


Company was specially planned for adminis- 


trative personnel. 
INDUSTRIAL QUALITY CONTROL 
in the Arts 





is now listed 


Industrial Index and in Aviation 


Engineering. 








An article by Peter DiPaola titled "Stat- 
istical Quality Control Program" appeared in 
the July 1, 1945 issue of Aero Digest maga- 
zine. 

The first issue of Quality Control Notes, 


published by the Program, 


Carnegie Institute of Technology 


Quality Control 
appeared in 
"Introduction of Statisti- 
Testing Lab- 


Copies can 


May. It contains 
Illinois 
Fizzell. 


the 


cal Quality Control at 
oratories" 


be 


by James A. 


obtained by writing to Program at 


Prof. Mechanical Engineering 


Department, 


John Henry, 


University of Illinois is spend - 
at R. G. 


inplant 


ing ten weeks LeTourneau, Peoria, 


Illinois, teaching an course in qua- 


lity control and doing consulting work. 





Goedwin Rosen is Supervisor of Statistical! 


Quality Control section at Curtiss-Wright 


Buffalo plant. 





INDUSTRIAL QUALITY CONTROL | 


Volume I of 


is available at $4.00 per set of six 
copies. Individual copies may be 
obtained at $1.00 each. Orders should 
be directed to: 


Industrial Quality Control 
Crosby Hall 
University of Buffalo 


Buffalo 14, N. Y. 


Editor, 





‘shi 


Howard Bolton 





is in chargeof Quality Con- 


Farrison Radiator Division of Genera! 
Motors, New York 


of William J. Wells, 


trol at 


Lockport, under thedirection 


Supervisor of Inspection. 





The beginning course in Quality Control 
formerly offered by the University of Buffalo 
through E.S.M.W¥.T. be offered by 


A.Brumbaugh through Millard Fillmore College, 


will Martin 


the University’s Evening Division ona tuition 


basis. The course will begin late in Septem- 


ber and meet for three hours eachMonday even - 


ing for ten weeks. 
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